We discuss elastic-plastic and elastic-viscoplastic constitutive relations for finite deformations exhibiting anisotropic response in both the elastic and the inelastic range. The constitutive theory allows to elaborate isotropic as well as kinematic hardening. The starting point is the multiplicative decomposition of the deformation gradient tensor into elastic and plastic parts.
Background
The theory, which is based on thermoplasticity and is an outgrowth of recent work on thermoplasticity (see Tsakmakis [1] and references quoted therein), is phenomenological in nature and thermodynamically motivated. It is detailed in Tsakmakis [2] and Häusler and Tsakmakis [3] . Evolution equations describing anisotropic plastic flow are obtained as sufficient conditions fulfilling the Clausius Duhem inequality in every admissible process. The yield function / and the flow rule are expressed in terms of the so-called Mandel stress tensor P, and the rotation of reference frames related to the elasticity law and the kinematic hardening rule, respectively, are described by two spin tensors Φ and Δ.
Current Work
The starting point of the constitutive model is the multiplicative decomposition of the deformation gradient tensor F into an elastic part F e and a plastic part F p . The evolution equations have to be invariant with respect to arbitrary rotations superposed to the actual and the intermediate configuration Q and Q respectively. We assume also, that the free energy function ψ can be decomposed into an elastic part ψ e and plastic part ψ ρ , where the plastic part varies with plastic deformations only.
Furthermore the elastic free energy function is assumed to depend on the elastic part of the deformation gradient tensor F e and an orthogonal second order tensor Φ, which rotates the reference frame of the elasticity law and satisfies full invariance requirements according to Casey and Naghdi [4] . Then we obtain an elasticity law governing the material response by means of standard arguments as necessary and sufficient condition for every admissible elastic process to fulfil the Clausius Duhem inequality.
In analogy, the plastic part of the free energy function ψ p is postulated to depend on a second order strain tensor Y with respect to the plastic intermediate configuration and a second order rotation tensor Δ, operating between the reference and the plastic intermediate configuration. Y represents shape changes due to kinematic hardening, while Δ describes the anisotropy of the kinematic hardening. Evaluating the Clausius Duhem inequality results in three inequalities as sufficient conditions for every admissible process. Using these inequalities we obtain three constitutive equations for the symmetric part D p of the velocity gradient L p , for the rotation tensors Φ and Δ , and for the internal stress tensor Z, which is thermodynamically conjugated to the internal strain Y.
The capability of the model is checked for the case of simple shear with vanishing elastic strains. Orthotropic anisotropy in both the yield function/and the plastic part of the free energy function ψ p is considered. The theoretical predicted results for the shear stress and the normal stress show physically plausible results, which are in agreement with experimental findings due to Montheillet et. al. [5] .
